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7.0 CONCLUSIONS AND RECOMMEND ATIONS 

Condo:r concludes that the improvements described in Section 3.0 may be constmcted as proposed when 
the general intent of the recommendations that follow are implemented for design and during constmction. 

7.1 SEISMIC AND GEOLOGIC HAZARDS 

Condo:r concludes that there are no significant seismic and geologic hazards for this project thrut require 
remediation. 

The site is not located in an Alquist-Priolo Earthquake Fault Zone (Bryant and Hart, 2007). Therefore, 
ground displacement from surface mpture and the associated potential for structural damage and unsafe 
conditions is not considered a signific.ant hazard for the project , and no mitigation is warranted. 

The potential for significant ground shaking from earthquakes is low. We used the inteinet based 
Probabilistic Seismic Hazard~ Assessment (USGS 2012/2015 IBC) to evaluate the Site Class C, V e:ry Dense 
Soil and Soft Rock, which best represents the site conditions. A copy of the seismic evaluation output for 
two (2) locations near the project is provided in Appendix C for design of above-ground structures . 

Because the peak ground acceleration (PGA) is less than 0.3g, Condor concludes that no seismic increment 
in addition to active ( or at-rest) pressures is required to design retaining walls or buried stmctures . 

Based on our site investigation and evaluation, Condor concludes that the potential for liquefaction 
occurring at the site is negligible. 

Based on our observations and evaluation, Condor concludes that there is low expansive soil at the site, and 
that the potential for movements to the proposed foundations and pipe systems from shrink and swell of 
expansive soil is negligible, and does not warrant specific remedial actions. 

~ -CONDOR 
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7.2 EARTHWORK 

7.2.l Si te Preparation 

Geote<.hnical Cn\·e;riprion 
('..11111\!PrM C:lY!lnty W11tP1r Oiurin 

Copper CO\•e FOtc! Main ard. lift Stari.00> Project 
P11~4 

Site preparation should be peifonned for all areas to be excavated, areas to receive fill, aud areas to receive 
improvements. Site preparation includes stripping the ground surface of vegetation or v,mste debtis and 
demolition/removal of e.xisting swface and subsudace improvements. Site preparatioo operatioos sbould 
extend at least. 5 feet beyond the limits of new fill or improvements (t;here possib:e). Ally vegetatioo and 
organic tO)l6oil with lllOfe than 2 percent. organic material by dry weight sbould be removed. The exposed 
euds of pipes removed (if eucountered) sbould be capped. Condor anticipates that stripping vegetation to a 
depth of 3 inches sbould be adequate in uative areas, plus additional depth where roots over In -inch in 
diameter are eucouut,red. Site preparatioo may also include mechanical or manual separation of tree roots 
from material to be u~ as bacldill or eogineered fill. 

The Geotechnical Engineer or qualified inspector sbould observe aud approve !he prepared site prior to any 
excavation, subgrade preparation, and placement of fill or improvements. 

7.2.2 Excavations 

The Contractor shaJJ be respoosible far the stability of all temporary excavatioos aud should comply with 
applicable Ca!OSHA regulations (California Construction Safety Orders). A cowpeteol persoo shaJJ 
detetmine the soil type aud requirements for temporary Clllslope inclinations dumg exca,,atioo. All opeo 
cuts sbould be regublrly monitored for evidence of incipient stability failures. 

A detailed excavati011 plan should be developed by the coolractor based oo the data provided in this report. 

7.2.3 Subgrade Prepamtiou 

Soil Jooseoed dwing site preparation and e.xcavatioo, or auy othe,· soft. or loose soil remaining after 
excavatioo aud beneath proposed fills and improvements, sbould be removed and replaced with properly 
compacted engineered fill. Soft ground cooditions are not. anticipated, but. may oocw· aloog the proposed 
improvements where there is a uatw:al depression in the grouud surface. Subgrade preparatioo in these areas 
sbouldincludeover-excavatiooandrecompactiou of at least. the top I foot of e.xistingsoil. Subgrades sbould 
be approved by the C=technical Engineer prior to compacting and covering them 

Following approval by !he Geotechnical Engineer, subgrades or exca,,ated sudaces beneath fill or 
improvements sbould be scarified to a depth of 6 iocbes, and compacted to at least. 90 percent cowpactioo 
(based ou ASThl Test Method D-1557). Subgrades beoeath vehicular pavement areas sbould be compacted 
to at least 95 percent compaction. Scarificatioo is not. required io the bottom of pipe trenches. 

Scarification, moisttr e cooditiouing, and recowpactioo of subgrades that become dry aod/or disturbed 
sbould be perfonned. The Geotechnical Engineer sbould approve all subgrades before they are covered by 
fill or improvements. 

Subgrades that. e."P""' weathered, cowpeteot, bedrock !hat. is fum aod stable does not. require scarificatioo 
and compaction. However, v.there excavation has loosened the surface or left loose materials, the materials 
sbould be removed, or where loose mate,ia! does uot exceed 6 inches in thickness, compacted io-place. 
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7.2.4 Eingineered Fill 

Geote<.hnical Ul\·e;tiprion 
Calaveras COllll}" Water Oi;:tricc 

Copper CO\•e Force Main ard. Lift Stations Project 
P11ge 5 

Engineered fill should have less than 2 percent by d,y weight of vegetation and deleteriou., material and 
should meet the gradation requirements presented in the following table: 

Sieve Designation 
Minimum Percent Passing 

by Dry Weight 

6-inch square 100 

4-inch square 90 

0. 75-inch square 70 

US No. 4 60 

The existing material e.xca\'ated from the project site may be u.,ed as engineered fill and treoch bacldill. 
See Section 8. 0, Construction Cousiderations for rec--0mmeodatious on re-use of excavated materials. The 
Geotechnical Engineer should appro\'e all fill material for u.,e prior to placement. 

Engineered fill meeting the requirements gi\'eo in the preceding paragraphs should be unifonnl!y moisture 
oonditionedand compacted to at least 90 percent cou,paction (ASTMTest.Method D-1557). All pennanent 
fill slopes should have a maximum inclination of2H:[ V if they are no higher than 10 feet. The Geotechnical 
Engineer should be contacted for reoommeodatious if fill slopes higher than IO feet are required. 

Engineered fill is suitable to coustnict the access driveway slope on a slope of 4: I from l.S-l!8 to Tewa 
Cowt. Alll all-weather swface should be oousidered if year round access is desirable. 

7.3 SURF ACE DRAINAGE A!!"D EROSION CONTROL 

Sunaoe drainage should be provided to reduce ponding and drain swfaoe water away from buried 
structures, foundations, slabs-on-grade, and edges ofpa\'emeuts. Swfaoe nmoffshould be directed toward 
suitable collection or discharge facilities. Wereoomwend surface gradients ofat least 2 to 4 percent be U'led 
for paved. and unpaved swfaoes, respecti\'ely. Gradients of 1.5 percent may be U'led for paved swfaces 
where horizontal dtainage distances are less than 20 f eet. 

We reoomwend that approved temporary and pe,manent erosion control measwes be implemented to 
redtice erosion and comply with applicable State, County and.101· agency requirements. Soil on graded 01· 
cut slopes should be fertilized, mulched, and planted as soon as poSSible after grading with erosion-resistant 
vegetatiou. These plant, should be watered lightly at appropriate intervals until grot1,th is establ:ished. 

7.4 F OOTIJ'iGS .~ THRUST BLOCKS 

Convectional shallow spread footings should be embedded at least 18 inches below the lowest adjaoent soil 
subgrade. We define soil subgrade as the prepared subgrade beneath tloor slabs, pa\'ement, aggregate 
layers, and landscape soil. Footiu&S supporting proposed near-sutface and at-grade improvement may be 
designed wing a net. allowable vertical bearing capacity of 3,000 pounds per square foot. (psf) fo:r dead plus 
normal duration live load for footings that.lie • ruiuin:mro of3 feet. below e.xisting grade. Shallower footin&S 
may be designed for 2,000 psf. Matt. fo1Uldatious (including structural slab-on-grade) with a minimum 
embedment. depth of 18 inches maybe designed for [ ,500 psffor a maximum length dimension of 15 feet. 
The allowable bearing \'alues may be increased by 1/3 for total conditions, including wind and seismic. 
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Geote<.hnical !n\·e;tiprion 
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We assume that buried lift station sbuctures w ould be buried at least five feet below grade or deeper, and 
founded in weathered bedrock. If so, net allowable vertical bearing pressure may be i:ncreased to 4,000 psf. 
We would also e.'(jl('ct that such suuctures may have flat, slab-en-grade footprints, whicb is acceptable. 

Concrete for foundations, including mat foumdations and buried lift. statiou sbuctures, may be poured 
directly ou native ground or engineered fill prepared in accordance with Section 7.2 . A leveling cow:se of 
sand or aggregate base rock maybe used forcoustrnctiou convenience without. any reduction to the provided 
vertical li>earing capacities . The above allowable bearing capacities have a factor of safety of 2, and ultimate 
values may be calculated using the factor of2. 

Thmst blocks may be designed for a lateral bearing capacity of 1,000 psf when 1he top of block is a 
,rrini,mun of 3 feet below existing or final grade. The above allow·able bearing capacities have a factoc of 
safety of 2, and ultimate values may be calculated using the factor of 2. 

For resis tance to lateral load.'l, base friction resistance may be calculated using a fricti on coefficient. of0.35 
for footings and tlllust blocks. Passive resistance may be calculated using au equi, '3.leot. fluid unit weight 
of 300 pound.'l per cubic foot for shallow footings founded • roiui,rnun of 18 inches below existing or final 
grade. This fuctiou coefficient and equivalent fluid unit weight may be used together without reductiou. 
Gaps between the footing tlllu st blocks, or l:eyway and the adjacent. ground, should be completelybacldilled 
using eugiueered fill, concrete or lean cement shmy. Passive resistance cout.ributed by the top 12 inches of 
soil should be neglected unless a concrete slab-on-grade or pavement. covers the ground. The passive 
equivalent. fluid weight values assume a 1/2 incll maximum deflection at the top of the retaining walls and 
buried thrust blocks. The above allowable bearing capacities have a factor of safety of2, and ultimate values 
may be calculated using the factor of2. 

The Geotechnical EJigiueer or qualified inspector should check all footing excavatiou:s prior to placing steel 
and casting concrete. Any unsuitable, loose, 01· soft. soil encountered at footing bottoms, as determined by 
the Geo technical EJigiueer during construction. should be removed and replaced by concrete or lean cement 
sluny. 

7.5 RETAINING WALLS, BURIED VAULTS, A!!"D LIFT STATIONS 

We understand retaining walls are cwreully not planned. The following section may be used if they are 
included at. a later date. 

Vertical walls should be designed to resist static, lateral earth pressures, and s1.-charge pressures. Active 
earth pre ssw-.s may be used for design of unre strained retaining walls where the top of the wall is free to 
translate or rotate. Rigid walls should be designed for restrained conditions. \VerecolllllleUd using the table 
that follows to calculate static lateral earth pressures for variou, back slope incliuatious. 

Unres tricted Equivalent fluid Resh·ained Equivalent fluid 
!Maximum UuitWeigh t UuitWeight 
:Backslope (pounds per cubic foot) (pounds per rubic foot) 
Inclination Drained Undrnined Drained Undrained 

Conditions Conditioac; ConditiOIL< Conditioac; 

1.e, .. 1 35 80 50 90 

3:1 45 85 60 95 

2:1 55 90 70 100 
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The equivalent fluid unit. weights should extend from the ground swface down to the bottom of the fooling 
to calculate pressures. Subsw-face drainage systems should be provided behind walls where walls are 
designed for drained conditions. Subsutfuce drainage may consist. of permeable gianulat materials, 
including 3/8-inch "cltip" rock, or manufacnlted drainage system. 

Sutcharge loads imposed by stockpiles or other sow-ces within a distance of H of the back of the wall, or 
from bea,y compaction equipment operating within a distance of one-third the bacldill height should be 
C011Sidered ou a case-by-case basis. The above values do not. include loading from temporary eatthwork or 
compaction equipment. 

7.6 UNDERGROIThD UTILITY TRENCHES 

Unless concrete bedding is required around utilities, pipe bedding should C011Sist of sand with a sand 
equivalent. of at least 30 or the pipe manufacturer's requirements, or permitting agency standards, whichever 
is more restrictive. The pipe bedding should extend from 6 inches below the invert of the pipe to I foot 
above the crown of the pipe. The pipe bedding material should be compacted to a minion u nf90 peroeut 
relative compaction or the mamifactnrer's recommendations if more stringent. 

Trench bacl:fill above the pipe bedding zone should be placed in the same manner as required in Section 
7.2.4, Engineered Fill Placement. Ou-site fill soils and "uou-organic" native soils may be used as backfill 
in lreuches above the pipe bedding. Utility trench bacldill should be plaoed in layers not. exceeding a loose 
lift. thickness of 8 inches, unifonuly moisture couditioued, and compacted to a minimum of 90 percent 
relative compaction. 

Compaction criteria for lreoch bacl:fill above the bedding zone may be decreased to 85 peroeut relative 
compaction in lo.nd3copc 02'C03 that ore at least 5 feet, bcyoud structurol im:provancot3, except, in otCll3 

overlain by pavements, sidewalks, or other bardscapes. In landscape areas overlain by pavements, 
sidet1,-alks, or other hardscapes. we recommend that the trench backfill be c.owpacted to ? ruini,mun of 
90 perceut relative c.ompaction. 

8.0 CONSTRUCTION CONSIDERATIONS 

Condor concludes that. the proposed improvements described in Section 2.0, Project. Description, may be 
C011Structed as proposed with the follo,ving considerations: 

• The e.xcavatability of the ground should be correlated with the couditious described in Sections 5.0 
and6.0. 

• Hard bedtock that. is difficult to e.xcavate with a backhoe, and that may require a hydraulic hammer 
for excavatio~ may be enc.oim.tered. \Vhile hard rock is generally uot anticipated within the 
anticipated excavation depths for pipelines, it remains a potential condition If footings require a 
keyway "'ilere hard bedtock is encountered, the Geoteclmical Engineer may provide 
recommendations for doweling of footings into bedrock as an alternative design. In these cases, 
mioinmm footing embedmeut may be reduced per the Engineer. 

• Excavated material in cut ground (not previously engineered fill) may need to be processed in order 
to meet the engineered fill requirements described in Section 7.2.4, Engineered Fill. Rock 
fragments, and moderately weathered bedrock that is strong, hard, aud difficult to cmsh may be 
enc.ountered. Therefore, it is uot uncommon for materials that are excavatable to require processing 
to comply with Engineered Fill criteria. The coolractor should be prepared to remove hard rock 
particles larger than 4 to 6 inches. The amount of the material that. ,vill e.xceed the 4 to 6 inches is 
undeterminable. Additional infomiatiou regarding ow- opinions is provided in Section 6.1 . 
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9.0 ADDillONAL SERVICES 

Geote<.hnical! hl\·e;tiprion 
Calaveras COlrll}' Water Oi;.tricc 

Copper CO\•e Force Main ard. lift Sruions Project 
P11ge8 

The geotechnical recommendations and design criteria given in this repo1t are sensitive to the location, 
design details, and auy special requiremenls of the new consuuetiou. Condor should review the 
geotechuical elements of project grading, plans, and specifications prior to construction bidding to check 
that the intent of ow- recommendations has been incorporated into these project documents. If Condor does 
not review the geotechnical elements of the plans and specifications, the reviewing geotechnical eugiueer 
should thor-ougbly te\iiew this repent and c.ouciu· with its conclusions and rec.ommendations or provide 
altemative rec.ommeudations. 

Because surface c.ouditions vary across the site, g.eotechnical rec.ommeudations used as a basis for 
construction contracting are sensitive to the possible need for adjustment in the field. The adjustments are 
depeudeut upon couditious revealed dwmg coustrnctiou that could previously only be assumed based upou 
limited site e."Ploratiou. Since the intent of the recommendations given in this repo,t are best understood 
by a Condor representative, we recommend that field observations and testing dwmg earthwork and 
construction be pe,fonned by Condor. If Condor does not provide the field observations aud testing, the 
geotechnical engineer of rec.ord should thoroughly re-view this repo1t aud coucur '11ith its c.ouclosions and 
recnmrneodations or pro\iide altemative rec.ommeudations. 

The geotechnical engineer or qualified representative should be on-site to observe and advise during site 
preparation, grading and earthwork, paving, and coustructiou of fouudations and slabs-on-grade. These 
observations should be supplemented \vilh periodic density and compaction testillg of mbgrade and 
engineered fills to evaluate coufonnance \vith the recommendations contained in this report. It. is important 
that foundation excavations be checked after cleaning and immediately prior to coucrete placement to verify 
their suitability. 

10.0 Lil\flTATIONS 

The geotecll!lical conclusions and reco!ll1lle1ldatious presented in this report are intended for planning, design, 
and constn ictiou of the planned CC\VD Copper Cove Force Main and Lift. Stations Project as descnbed in 
this report. These conclusions and reco!ll1lle1ldatious may be invalid if 

• the design assumptions change; 

• the report is used far another site or project; 

• the encountered soil or groundwater conditious are different. than those anticipated in this repo,t; 
• the recommendatious contained in this 1-epoo are uot. followed; or 

• any other changeisimplemeuted that.mataially alters the project. 

This report was prepared in accordance with the generally accepted standards of geotechnical engineering 
practice existing in Calaveras County at the time it was 'wli tteu. No other warranty, exp,ess or implied, is made. 
ll is the o-,,,uer's responsibility to see that all parties to the project, including the designer, contractors, 
subcaolractors, etc., are made a\vare of this repo,t. in its entirety. 

The analyses and recammeudations submitted herein are based upon suoouriace and stufuce soil data provided 
in this report, and ou general field obser\>atious made dw-ing site ,isits and geologic mapping. Subsuri'ace 
exploration of any site is necessa,ily coufiued to selected locations and conditious may, and often do, vary 
between and around these locations. Should varied conditions come to light. dw-ing coustmctian ou lhe project. 
site, additioual exploration, testing, or analysis may be ,equued AJJ.y persou coucerned with this project. who 
observes conditions or feattaes of the site or its swrowJding areas that. are different from those described in this 
report, should report them immediately to Condor for e,;aluatiou. 
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ll should be noted that. changes in the standards of practice in the field of geotechoical ~ changes in 
site conditions (such as uew excavations or fills), new agency regulations, or modifications to the proposed 
project are growuls for Ibis report to be professiaoally reviewed. In light of this, there is a practical limit to the 
usefulness of Ibis report without. critical professional review. It is suggested that. two years be considered a 
reasonable time foo the u., efnloess of this report. 

We trust this report provides the infoanatioo required at Ibis time. Please call with any qllleStions. 

Respectfnlly submitted, 

CONOOREARJH 

&!ft~ 
Geotechoical E:Jigineer (CA #2295) 
Vice President, Engineering Services 
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